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The behavior of the viscosity as a function of shear rate differs for the different mixtures as observed in Figure S9 . Thus, the mixture formed by 2/PVP shows a quasi-newtonian behavior, displaying a minimum change with the shear rate. A partly related curve is observed for 5a/PVP and 5b/PVP containing NTf 2 -as the counteranion. In this case, the viscosity values are always significantly higher than those of 2/PVP and only display a minor decrease with shear rate. A very different pattern is detected, however, for 4a/PVP and 4b/PVP containing Cl -as the counteranion. In this case, the viscosity detected at low shear rates is higher than the one measured for 5a/PVP and 5b/PVP, but experiment a sharp decrease with the initial increments in shear rate. This is particularly relevant for 4b/PVP containing Cl -as the counteranion and octyl as the N-substitution in the imidazolium fragment, revealing that both coulombic/hydrogen bonding and hydrophobic interactions contribute to this behavior. This suggests the presence of very strong interactions in the mixture through the combination of these two structural elements. This is confirmed when the viscosity of the PVP solutions in either MeOH or DMF was study. The values of viscosity are significantly lower at least one order of magnitude (< 0.005 Pa s) in comparison than those found for the different polymeric mixtures confirming the strong interaction between the polymers forming the mixture 
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Film 5a/PVP ) Figure S16 . SEM picture of the film 5a/PVP. TEM images of the AuNPs obtained after dispersing film AuNPs-5a/PVP in ethanol at 25 °C and the corresponding histogram and surface composition obtained by EDX analyses over the fibers after sputtering deposition.
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Figure S17. Diffuse UV-Vis analysis for the band gap determination of AuNPs supported onto nanostructured films.
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Structural characterization of PILs: 1 H-NMR and IR spectra Figure S18 . 1 H-NMR (500 MHz) with peak assignments for 2 (CDCl 3 ) Figure S19 . 1 H-NMR (500 MHz) with peak assignments for PIL-4a (MeOD) S20 Figure S20 . 1 H-NMR (500 MHz) with peak assignments for PIL-5a (DMSO-d6) Figure S21 . 1 H-NMR (500 MHz) with peak assignments for PIL-4b (DMSO-d6) S21 Figure S22 . 1 H-NMR (500 MHz) with peak assignments for PIL-5b (DMSO-d6) Figure S23 . 1 H-NMR (500 MHz) with peak assignments for PIL-6a (MeOD) S22 Figure S24 . ATR-FT-IR for 2 Figure S25 . ATR-FT-IR for PIL-4a (blue) and PIL-5a (green) S23 Figure S26 . ATR-FT-IR for PIL-4b (blue) and PIL-5b (green) Figure S27 . ATR-FT-IR for PIL-6a
